A bstract. Dormant seeds from Fraxinus species require oold-temperature after-ripening prior to germination. Earlier, we found that abscisic acid (ABA) will inhilbit germination of excised nondormant embryos and that this can be reversed with a combination of gibberellic acid and kinetin. Using Milborrow's quantitative "racemate dilution" method the ABA concentration in 3 types of Fraxinus seed and pericarp were determined. While ABA was present in all tisisues, the highest concentration was found in the seed and, perioarp of dormant F. americana. During the chililing treatment of F. americana the ABA levels decreased 37 N% in the pericarp and 68 % in the seed. The ABA concentration of the seed of the nondormant species, F. ornus, is as low as that found in F. americana seeds after cold treatment. Experiments with exogenously adided ABA solutions indicate that it is unlikely that the ABA in the pericarp functions in the regulation of seed dormancy. However, the ABA in the seed does seem to have a regulatory role in germination.
Abscisic acid (ABA) (1) has been implicated in the regulation of leaf abscission, senescence, growth inhibition, and bud and seed dormancy. Up to now most of the studies have dealt with effects of exogenously added ABA. The few isolation studies that have been reported do not permit a quantitative correlation between endogenous ABA levels and a change in the physiological state of the test plant.
WNe are studying physiological and biochemical aspects of seed germination with dormant and nondormlant Fraxinus (ash) seeds. Villiers and \Vare-ing (11) have slhown that the germination behavior of excised embryos from this genus depends on their previous hiistorv. Embryos from cold-temperature after-ripened seeds will germinate rapidly when placed in moist chambers at room temperature, while those from untreated seeds show only very limited germination during a 10 day period. In Fraxinits excelsior L., germination of dormant embryos can be indtuced either by leaching or with gibberellic acid, GA3 (11) . WVe found that we can prevent germination in nondormant Fraxini(s antericana L.
aind Fraxinus ormus L. embryos with exogenously added (RS)-ABA. Furthermore the ABA-induced inhibition is partially reversedl by combinations of GA, anid kinetini (9) .
It is generally accepte(1 thiat resuilts obtained e.xclusively witlh exogenously applied growth substances are insuifficienit to establish a regulatory role for these substances in the intact organism. A minimum requirement for such a role would be to show the presence of the hormones in the intact plant and to demonstrate a correlation between hormonal concentration levels and physiological states. With the elegant "racemate dilution" method developed by Miliborrow (7) it is now possible to obtain quantitative values for the ABA concentration in plants. With GA3 germination takes place a day earlier and therefore leads to an increase in ;10 to about 850.
The relative sizes of pericarp, seed, excised embryo before and after germination is seen in figure 1 . The pericarp accouints for 55 and 26 % of the total weight of the F. amzericana and F. ornuts samara respectively. The weight loss during coldtemperature after-ripening of F. americana is 5 % in the pericarp and 10 % in the depericarped seed.
The data in table I show that (S)-ABA is present in the samaras of both Fra.rinuts species, is highest in the dormant F. americana samaras, and decreases during cold-temperature after-ripening. The most strikin,g effect of the cold treatment is the decrease of the ABA level in the seed of F. americana. OII a dry weight basis this brings the ABA level of cold-treated F. americana seeds into the same concentration range as that found in nondormant F. ornus seeds. The decrease in the ABA level of the F. americana pericarp during cold-temperature after-ripeninig is less pronounced. It should also be noted that on a dry weight basis the pericarp of both species contain more ABA than the seed irrespective of the state of dormancy.
In the last column of tabIle I the ABA concentratioils are expressed as ABA per 1000 dry pericarps or 1000 dry seeds. On this basis, F. americana samaras contain 31 % of their ABA in the seed before cold treatment but only 18 % afterwards. \Vhen the ABA concentrations of seeds are compared it is seen that dormant seeds from F. american(a contain the largest amount. However, after coldtemperature after-ripening the ABA level of seeds from F. amiicricana is approximately as low as that found in the seeds of F. ornus.
Before thle physiological relevance of these data can be evaluated 2 questions must be answered. Does the ABA in the pericarp play a role in seed germination and is the decrease in ABA during cold-temperature after-ripening of physiological significance? iOur work to date leads us to conclude that the ABA found in the pericarp of these 2 species is probably of little significance to seed germination, while the decrease in the ABA 
Discussion
There is substantial evidence. sunmlarized bv Amiieil (2) that seed dormancy is controlled bv hormoonal iinhibitor-lpromoter regulatioii. This 'ap- 
